Tumor necrosis factor alpha (TNFα) antagonists have been a valuable tool in treating patients with rheumatoid arthritis (RA), but reports and case series of neurological adverse events due to TNFα antagonists have been reported. Furthermore, central nervous system (CNS) lymphoma always remains a remote, yet a worrisome complication in RA patients, especially in those under treatment with methotrexate (MTX). We present a female patient with RA with tumor-like active demyelinating lesions attributed to TNFα antagonist, confirmed by an FNA biopsy, otherwise clinically and radiologically challenging to distinguish from CNS lymphoma. A 72-year-old female patient with RA under TNFα antagonist and MTX treatment was presented with neurological symptoms and signs. The brain MRI revealed four tumor-like contrast-enhancing lesions bilaterally, the demyelinating nature of which was delineated by the FNA biopsy. A full clinical and radiological recovery was achieved after the TNFα antagonist was permanently withdrawn. Patients with RA under anti-TNF agents and MTX are predisposed to complications such as CNS lymphoma and CNS demyelination. This case uniquely highlights the physicians' vigilance in pursuing these complications and the usage of the FNA when tumor-like appearances on the brain MRI convolute the final diagnosis.
INTRODUCTION
Tumor necrosis factor alpha (TNFα) antagonists represent a revolutionary therapeutic choice for many inflammatory diseases such as rheumatoid arthritis (RA) [1, 2] . Although they are generally considered as a low-risk intervention, critical side effects of their use may develop that require awareness and prompt action, such as instant discontinuation of TNFα antagonists. Furthermore, RA patients have a high risk of a sitespecific lymphoma regardless of the lymphoma type [3] .
We present a case of RA treated with TNFα antagonists and methotrexate (MTX), with tumor-like activedemyelinating brain lesions effectively confirmed by an FNA biopsy, as it is both clinically and radiologically challenging to differentiate from central nervous system (CNS) lymphoma.
CASE REPORT
A 72-year-old woman, with a diagnosis of rheumatoid arthritis for the past 18 years, was admitted to the Department of Neurology at the University Hospital of Ioannina with symptoms of dizziness, headache and walking instability, that gradually developed in the last week before her admission. The patient has been receiving treatment with TNFα antagonist (etanercept) and MTX for the last 18 months.
The patient underwent a complete physical examination and a detailed neurological evaluation which included both lumbar puncture and brain magnetic resonance imaging (MRI). The patient had mild left hemiparesis and ataxia. The lumbar puncture showed a normal cerebrospinal fluid (CSF) cell count, a mild elevation in CSF protein levels (57 mg/dL) and an elevated CSF IgG index (0.857). CSF was negative for malignant cells.
The brain MRI showed bilateral contrast-enhancing lesions in the cerebral hemispheres with moderate perilesional edema and enhancement [ Figure 1 ]. Because malignant lymphoma was considered first in the differential diagnosis, no corticosteroids were administered and the patient was promptly referred for an FNA biopsy. The histological examination, which included luxol fast blue staining, showed findings compatible with lesions of demyelinating nature. The anti-TNF agent was considered as a potential causative factor for the demyelination, thus was withdrawn from the patient. No other treatment was initiated.
The patient, who has eventually been placed on interferon, was followed up every 2 to 3 months with appropriate laboratory monitoring, as well as with complete physical and neurological examinations. An MRI was repeated after a mean period of 6 months. Symptoms were completely resolved in 2 months with a dramatic retrieval of the imaging findings [ Figure 2 ].
DISCUSSION
This is the first case, to our knowledge, to show that an FNA biopsy has differentiated brain demyelination from CNS lymphoma in an RA patient, treated with TNFα antagonist and MTX. The TNFα antagonist was considered as the causative factor for the demyelinating lesions, which were resolved by withdrawing the medication.
Many adverse events, due to TNFα antagonists, have been published, including central nervous and peripheral nervous system demyelination, transverse myelitis, retrobulbar optic neuritis and more [4] [5] [6] . The mechanism of this demyelination is not perfectly outlined, since it is not certain whether anti-TNFα blockers unmask pre-existing demyelinating disorders or induce de novo demyelination of the CNS and peripheral nervous system [1, 7] . In a French national survey [5] , demyelination occurred in a median period of 10.2 months after treatment initiation, while etanercept was the reported agent in the majority of cases of CNS involvement [8] . Of interest is the fact that, in most reported cases, the chronology of clinical events is suggestive of a causal relationship between anti-TNFα and induction of demyelination, but only few cases have shown a definite positive relationship, proven by rechallenge after re-admission of anti-TNF agents [5] . There is only one report in the literature of demyelinating lesions [9] , that is proven to be demyelinating after craniectomy and biopsy.
It is well known that patients with certain autoimmune and inflammatory disorders, such as RA, have an increased risk of developing malignant lymphoma [10] with an overall two-fold increase in lymphoma risk compared with the general population [3] . The possible mechanisms for this increased risk include the fact that RA results in persistent immunologic stimulation (which may lead to clonal selection and predispose CD5+ B cells to malignant transformation), and decreased number and function of T-suppressor lymphocytes [3] . Furthermore, mature T/NK-cell lymphoproliferative diseases development is a frequent complication in RA patients treated with MTX [11] , which additionally may shorten the interval between the diagnosis of RA and .
Conclusively, in patients with RA treated with TNFα antagonists and MTX, both lymphoma and CNS demyelination may rarely occur. Patients with RA should benefit from a follow-up, including a brain MRI [7] . Since brain imaging findings of lymphoma and CNS demyelination often share similarities, especially in tumor-like active-demyelinating lesions, their distinction may prove to be challenging [9] . An FNA biopsy could be recommended in these cases, before proceeding any further with a craniotomy. Luxol fast blue staining (which is not routinely included in tumor histological protocols) should be requested to detect the potential demyelinating nature of the lesion [13] . 
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